Summary -A mutation to imperfect albinism occurred in a line of chickens that had been closed for 15 generations. This is the sixth such mutation to be described in chickens, and similar mutations have occurred in a variety of other avian species. The 
INTRODUCTION
A sex-linked locus with three alleles is primarily responsible for control of pigment production on the non-black areas of the fowl. The wild-type (s + ) allele allows full expression of phaeomelanin, the silver (S) allele prevents its deposition and the allele for imperfect albinism allows only limited production of all types of melanin. The literature describes at least 5 mutations to sex-linked imperfect albinism in the chicken (Mueller and Hutt, 1941; Hutt and Mueller, 1943; Champion, 1958; Werret et al, 1959) . In (Lauber, 1964; Sittman et al, 1966) , ring-neck pheasants (Bruckner, 1969) , turkeys (Hutt and Mueller, 1942) and budgerigars (Kokemuller, 1936 as cited by Hutt and Mueller, 1942) . A cinnamon mutation known to canary fanciers (Dodwell, 1976) Crawford 1990a, 1990b x 2 analysis of the data from these three crosses allowed pooling of the data using either hypothesis. Individuals mosaic for ocular pigmentation resulted from a number of matings. Although nearly all died mid-way through incubation, they were not observed until unhatched eggs were opened after 22 of incubation. The occurrence and approximate time of death was recorded for all mosaic embryos, as was the sex. of 9 and the distribution of pigment in the eyes of 37. Mutation frequency was determined as the number o,f mosaics divided by the total of albinos plus mosaics. The frequency per mutation opportunity adjusted this data to account for albino females having only one Z chromosome, and thus only one opportunity for mutation, while albino males have two. Table I presents segregation data from matings involving s ad -s . In matings between albinos, 15 non-albino individuals were observed; this is probably too many to be explained by pedigree errors. In the three matings where both genotypes were expected among the progeny, a slight deficiency of albinos was observed which was not explained by consistent differences in fertility or early embryonic mortality. This difference was significant in only one mating and was largely the result of a difFerence in one of the 16 data sets pooled to obtain the totals shown. In this mating, 23.3% of offspring were albino (25% expected), and in the exceptional data set, 22.1% were albino. Both of these suggest a ratio of 1: 3 albino and non-albino individuals.
RESULTS
The cross between homozygous non-albino males and non-albino females produced two albino individuals, probably the result or pedigree errors.
The four crosses expected to produce albino offspring all produced a low incidence of individuals which were mosaic for ocular pigmentation ( (Calos and Miller, 1980; Whitney and Lamoreux, 1982) . Bingham and Judd (1981) proposed that the w a mutation in Drosophila resulted from the insertion of the copia element into the fly's genome but not into the peptide coding region, producing a mutant phenotype which is near-white with eyes containing a substantial amount of pigment. Such polar effects have also been described for bacterial insertion elements (Nevers and Saedler, 1977) . Jenkins et al (1981) suggested that the dilute (d) coat color mutation of mice may be the result of viral DNA integration. Bacon et al (1988) suggested that the K mutation in chickens could also be the result of viral integration since K and ev21 are tightly linked and because females in slowfeathering strains of White Leghorns infrequently revert to the rapid -feathering phenotype. Unstable genetic elements have been implicated or proposed to explain pigment mosaics in plants (Groose et al, 1988; Smith et al, 1988) , mice (Witney and Lamoreux, 1982) and dogs (Sponenberg, 1984 (Sponenberg, 1984 (Calos and Miller, 1980) . Tereba (1983) reported that 6 of 10 ev loci localized in the genome of the chicken have been found on chromosome I and suggested preferred integration sites of the ev DNA as one possible explanation. An insertion sequence may have a preferred site of integration in the avian genome at or near the s + locus, or an insertion element may reside at a suitable distance from the the locus to transpose easily into or near to it. Somes (1984) shows many mutant genes, including K, in this region of the sex chromosome of the chicken, supporting the latter hypothesis. Rates of reversion in crosses involving the albino layer line, the albino meat line and s al -c were very similar, suggesting that this is independent of the genetic background of the birds, and that if insertion elements are involved, they are similar for s al -s and s al -c and are inserted in similar places.
